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**What was known?**

Decreased serum iron concentration and accelerated loss of nutrients in psoriasis through the hyperproliferation and desquamation has been reported. Hepcidin is a recently discovered regulator of iron homeostasis.

Iron is an essential nutrient for mammals. Iron is a central component of heme groups, enzymes that are involved in respiration and deoxyribonucleic acid synthesis.\[[@ref1]\] The largest iron pool in our body is heme, the metal is required for oxygen transport in hemoglobin. The second largest pool of iron is the non-heme form stored in ferritin.\[[@ref2]\] However, the essential metal can be toxic to cells when present at high concentrations because of its ability to promote the formation of damaging oxidative radicals therefore, humans and animals have evolved highly efficient mechanisms for iron conservation.\[[@ref3][@ref4]\] The daily losses of iron, 1-2 mg in adults, represent \<0.1% of total iron in the human body, this loss occurs predominantly through desquamation of epithelial cells in the intestine and the skin, through minor bleeding and must be replaced from dietary sources to maintain iron balance.\[[@ref5]\] Psoriasis is a hyperproliferative skin disease with a markedly increased (5-6 times normal) rate of epidermal turnover.\[[@ref6]\] Accelerated loss of nutrients in psoriasis through the hyperproliferation and desquamation of the epidermal layer of skin and decreased serum iron concentration has been reported.\[[@ref7][@ref8]\]

Hepcidin is a recently discovered regulator of iron homeostasis. There is strong evidence that supports the important role of hepcidin in the etiology of the anemia of chronic disease.\[[@ref9]\] We predicted that serum hepcidin levels in patients with psoriasis would differ from the healthy subjects with similar age and sex. Also, there is no study in the literature about the hepcidin in patients with psoriasis. The present study was undertaken to investigate the hepcidin expression in psoriasis patients.

Materials and Methods {#sec1-2}
=====================

A total of 46 psoriasis patients (21 females, 25 males, mean age 36.89 ± 6.76 years) consulting the Department of Dermatology, during September 2011 and February 2012 were included in the study. The control group consisted of healthy volunteers (*n* = 32, 15 females, 17 males, mean age 37.50 ± 7.11) having no significant medical illness. Persons with history of diabetes, hypertension, psychiatric disorders, cardiac problems, respiratory problems, endocrine diseases and other chronic skin disorders (other than psoriasis) were excluded. The duration of psoriasis varied from 4 years to 16 years. Psoriasis was graded according to the psoriasis area severity index (PASI), presenting at the time of blood collection. Patients who have the high PASI score were included study to investigate the relationship with hepcidin. Peripheral blood cell counts of patients and controls were studied using automated hematology analyzer (CELL-DYN Ruby-Abbott Diagnostics). Patients and control sera was stored at −20°C until analysis. Analysis of serum Fe was carried out using iron assay on the AEROSET System (Abbott Diagnostics). Serum ferritin was measured by chemiluminescent microparticle immunoassay method using automated analyzer (Abbott Diagnostics). Interleukin (IL-6) level in serum was measured by enzyme-linked immunosorbent assay (ELISA) test kit (eBioscience-Human IL-6 Platinum ELISA, Austria) according to the manufacturer\'s protocol. Serum hepcidin was measured using ELISA test kit (DRG Instruments GmbH, Germany). According to the manufacturer\'s protocol; 10 μL sample buffer added to each of 96-well plates, which were coated with a monoclonal antibody directed toward the antigenic site of the bioactive hepcidin 25 molecule. 20 μL of each standard, control and samples dispensed into appropriate wells and incubated for 30 min at room temperature on a plate shaker at ≈500 rpm. Following incubation, 150 μL assay buffer and 100 μL enzyme conjugate added to each of wells and incubated for 180 min at room temperature on a plate shaker at ≈500 rpm. Following incubation, wells rinsed for five times with distilled water (400 μL/well) and 100 μL enzyme complex dispensed into each well and incubated for 45 min at room temperature. After this incubation, wells rinsed for five times with distilled water again and 100 μL of substrate solution dispensed into each well and incubated for 30 min at room temperature, after incubation the enzymatic reaction stopped by adding 100 μL of stop solution and the absorbance (optical density) of each well determined at 450 ± 10 nm with a microtiter plate reader (Multiskan GO, Thermo Scientific) within 10 min. Standard curves of both ELISA tests were fitted using Titri ELISA software. The each fitted curve was then used to convert sample absorbance readings to concentrations. Comparisons between the psoriasis and the control group were carried out by independent *t*-test. All statistical analyses were performed using SPSS software for Windows (version 18.0).

Results {#sec1-3}
=======

Mean PASI score of patients who participated in the study was high (mean score of PASI was 14.6 ± 2.7). When compared with the control group, Fe levels in the psoriasis groups were lower. This decrease was significant (*P* \< 0.05). No significant difference was seen in the ferritin level between the psoriasis and the control group \[[Table 1](#T1){ref-type="table"}\]. Additionally, a gender-related statistically significant difference was not detected between the groups.

###### 

Iron (Fe), ferritin, IL-6 and hepcidin levels in psoriasis patients and controls

![](IJD-59-630c-g001)

IL-6 and hepcidin levels (respectively 24.33 ± 0.87 pg/ml and 17.59 ± 0.33 ng/ml) in the psoriasis patients were found to be higher than the control group (10.59 ± 0.66 pg/ml and 12.97 ± 0.64 ng/ml) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. These differences were statistically significant (*P* \< 0.05).
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Discussion {#sec1-4}
==========

Iron is essential for hemoglobin synthesis. Daily approximately 20-25 mg iron is needed for production about 200 billion erythrocytes. This requirement is mainly provided by macrophages recycling iron from senescent erythrocytes and in a small amount by intestinal iron absorption.\[[@ref10]\] During critical illness anemia is results from two main factors: Inflammation and iron deficiency.\[[@ref11]\] Iron deficiency anemia is the most common anemia worldwide.\[[@ref10]\] Response to a variety of inflammatory stimuli can cause significant changes in iron metabolism. The most important of these are the redistribution of body iron out of the circulation and into reticuloendothelial macrophages.\[[@ref12]\]

Recently, Lee and Beutler isolated a peptide from human urine and named it hepcidin (hepatic bactericidal protein). Hepcidin is encoded by the hepcidin antimicrobial peptide gene located on chromosome 19 (19q13) and humans have only a single copy of the hepcidin gene.\[[@ref13][@ref14]\] Hepcidin is produced primarily in hepatocytes and transcriptionally regulated by IL-6 through the STAT-3 signaling pathway, enters the circulation and negatively regulates the export of iron in certain cell populations such as RE macrophages (important for iron storage) and duodenal enterocytes (iron absorption).\[[@ref5][@ref12]\] In addition, hepcidin expression has been reported in polymorphonuclear neutrophils, macrophages and peripheral blood mononuclear cells.\[[@ref15]\] Hepcidin is synthesized as a preprohepcidin; the signal peptide is cleaved leading to prohepcidin, which is further processed causing the 25 amino acids hepcidin. The predominant form is the 25 amino acid peptide, although shorter peptides with 20 and 22 amino acids are also detectable in human urine.\[[@ref13]\] Hepcidin is a negative regulator of intestinal iron absorption and iron recycling by macrophages.\[[@ref11]\] While the iron store and inflammatory regulation activate hepcidin transcription in the hepatocytes, hypoxia, anemia, excessive iron burden and increased erythropoiesis all negatively regulate hepcidin expression. The interplay between positive and negative stimulus is critical in determining the net hepcidin levels.\[[@ref14][@ref16]\]

Reactive oxygen species (ROS) are involved in the pathogenesis of psoriasis. Iron and ROS are closely related and during the inflammation process, free iron is released from storage proteins such as ferritin. There is a relationship between ROS formation and iron, iron promotes the ROS formation responsible for frequent oxidative damage.\[[@ref17]\] Psoriasis is considered a T helper-1 (Th1) disease, because of significantly high levels of Th1 cytokines (IL-1 interferon-γ, tumor necrosis factor-alpha \[TNF-α\]) have been reported in serum.\[[@ref18]\] In a study, pro-inflammatory cytokines (IL-1 and TNF-α) injected mice developed hypoferraemia and anemia.\[[@ref19]\] IL-6 is a small glycoprotein and produced in a broad spectrum of cells including immune cells (macrophages, dendritic cells and mast cells, B cells, T cells) and a variety of non-leukocytes cells (endothelial cells, fibroblasts, astrocytes, epithelial cells).\[[@ref20]\] IL-6 has a wide variety of functions, acts not only on B cells but also on T cells and hepatocytes.\[[@ref21]\] As in our study, increased blood levels of IL-6 has been shown in both the circulation and in lesional skin compared with controls in psoriasis patients.\[[@ref22][@ref23]\] This high level of IL-6 may contribute to the height level of hepcidin.

PASI score has been used for the assessment of severity of psoriasis and as a tool to compare with serum markers like iron, ferritin, IL-6 and hepcidin in our study. Patients who have only high PASI score enrolled the study for determining the accuracy of our hypothesis; therefore, comparisons were not made with PASI score. Considering the increased IL-6 level, Th1-mediated pathogenesis and accelerated loss of nutrients from the hyperproliferation and desquamation of the epidermal layer of skin in psoriasis, it can be speculated that hepcidin may play a role in regulation of iron and consequently in the pathogenesis of psoriasis so the results of our study supports this claim.\[[@ref7]\]

As in our female patients, anemia is a common condition in women of reproductive age, but in our study, more than half of patients (58.7%) were 36 years old and over so that we think that this situation did not affect our results in the statistical size.\[[@ref24]\]

It is known that a mild to moderate normocytic normochromic anemia is characterized by decreased serum iron and transferrin and increased iron stores in the form of ferritin in chronic inflammatory diseases.\[[@ref25]\] In a study, hepcidin was already found to be higher in 23 patients who have the anemia of chronic disease than in controls.\[[@ref16]\] Considering the results of our study (No significant difference in the ferritin level, lower Fe levels, higher IL-6 and hepcidin levels), similar situation may have occurred in our patients who have a high-pass score.

**What is new?**

This is the first study therefore larger study groups are needed. We think that studies on hepcidin expression in psoriatic plaques will contribute to our understanding the role of iron and hepcidin in the pathogenesis of psoriasis.
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